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seen adopted in the setting of specimens received 
from my brother entomologists. For large species 
the “bristle” should be a true hog’s bristle of the 
kind obtainable at curriers’; for smaller, a stiff horse¬ 
hair. The “bristle” is sharpened by a diagonal cut 
with the scissors, and is then inserted between, and 
a little in front of, the mesocoxae, and is run down 
to near the end of the abdomen, care being taken 
not to damage the appendages, and allowing a little 
space over for shrinkage during drying. It is then 
cut off close to the thorax. Even the soft-bodied 
Perlidae can be much improved by this method. 

R. J. Tillyard. 

Hornsby, N.S.W. 


Early Use of the Word “ Blizzard.” 

In a communication to Nature of June 22 (vol. xcvii., 
p. 341) Mr. Miller Christy states that the first appear¬ 
ance of the word “blizzard” in “permanent litera¬ 
ture” was in 1885, when he used it in his work, 
“ Manitoba Described,” and that the description of the 
phenomenon therein by Mr. Thompson Seton was the 
earliest ever published. 

As one of the American meteorological specialities, 
the blizzard has always received attention by the Cana¬ 
dian and United States Weather Bureaus. The very 
earliest use of the word has not yet been ascertained, 
but it has been found in current use as the name of 
the storm Mr. Christy describes, at least as early as 
1867. In that year the Dakota Republican published, 
at Vermilion, Dakota, an account of the blizzard that 
suddenly approached that town, and called the storm 
by that name as one in common use when applied to a 
sudden change from warm and balmy weather to a 
blinding snow with cold north-west winds. 

The earliest known description of “blizzard” pheno¬ 
mena seems to have been that by Henry Ellis in his 
account of his visit to Hudson’s Bay in the California 
in 1746, and his winter at York Factory. However, 
Ellis did not apply the name “blizzard” to the storms 
he described. 

Brief notes on the name “blizzard” will be found 
in the Monthly Weather Review, Washington, Decem¬ 
ber, 1898, p. 562; January, 1899, p. 18; and December, 
1914, p. 692. 

The name “blizzard” for “a cold-wave gale with 
very low temperature and fine driving snow ” is re¬ 
corded by C. A. Lounsberry as being in use in Dakota, 
Iowa, and Minnesota as early as 1865. The American 
Meteorological Journal, July, 1886, pp. 112-14, quotes 
an excellent description of the blizzard by Mr. Louns¬ 
berry in the Northivest Magazine. 

Otto Klotz. 

Dominion Observatory, Ottawa, October 2. 


THE FUTURE OF THE ZINC-SMELTING 
INDUSTRY IN GREAT BRITAIN. 

I N 1913 the world’s production of the metal 
zinc, or, to give it its trade name, spelter, was 
985,142 English tons (2240.1b.). Of this Great 
Britain produced 58,298 tons, i.e. 5'9 per cent. 
On the authority of Moulden, 1 however, it may 
be stated that “probably not more than 31,290 
tons were ‘ primary ’ spelter in the sense of being 
extracted from ores, the balance of 27,008 tons 
being the result of treatment of by-products, 
galvanisers’ ashes, hard-spelter, etc.” In the 
same year Great Britain imported 145,004 tons of 
spelter, which, at the average ruling price, “ex 

1 r.e Neve Foster Prize Essay. Journal of the Royal. Society of Arts, 
X9l6, p. 526 . 
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ship,” represents a total value of 3,291,772!. In 
other words, this country in the year before the 
outbreak of war was producing—even including 
“ secondary ” metal—only 30' 1 per cent, of its 
spelter requirements. The galvanised iron in¬ 
dustry absorbed about 60 per cent, of the above 
production, the manufacture of brass from 20 to 
25 per cent., while the remainder was used for 
the manufacture of sheets, alloys other than brass, 
etc. 

The bulk of the spelter imports was obtained 
from Germany and Belgium, each of them a large 
producer of the metal, and each of them a large 
importer of zinc ore from the most important 
zinc mine in the British Empire, at Broken Hill, 
Australia. This ore consists of an intimate mix¬ 
ture of argentiferous galena and blende occurring 
in a gangue chiefly composed of rhodonite, quartz, 
and garnet. It is treated by concentration and 
separation processes so as to give two main pro¬ 
ducts, a- lead ore and a zinc ore concentrate, the 
latter containing about 46—48 per cent, of zinc 
with certain values in lead and silver. The out¬ 
put of zinc concentrates before the war was about 
500,000 tons annually. Apart from the ore which 
was smelted at Port Pirie, and about 20,000 tons 
which were sent' to England and smelted at the 
Sulphide Corporation - works at Seaton Carew, 
“ the whole of the zinc concentrates in the past 
has been sold under long-term contracts to 
smelters in Belgium and Germany.” 2 The Ger¬ 
mans had acquired a controlling interest in the 
most important Belgian works, and, according to 
Moulden, utilised this control to make money, 
which they did by passing the greater part of 
their concentrates on to the Belgian works for 
smelting. “ Of the total Australian output Bel¬ 
gium smelted at least 75 per cent, and Germany 
only 14 per cent.” 3 

On the outbreak of war in August, 1914, the 
following situation arose :— 

(1) Germany was unable to take delivery of 
Broken Hill concentrates owing to the command 
of the seas which Great Britain immediately ob¬ 
tained and has ever since held. 

(2) The Belgian works, which soon fell into 
German hands as a result of the military invasion, 
were equally unable to receive their share of the 
concentrates. 

(3) Australia thus lost nearly all her market for 
zinc concentrates. 

(4) Great Britain was deprived of by far the 
greater part of her imports of spelter. 

Great Britain thus found herself in the 
anomalous and dangerous position that, with the 
command of the seas and an immense supply of 
zinc ore in the Empire, there was, owing to the 
lack of smelting works, no prospect of convert¬ 
ing it into metallic zinc; and zinc as a constituent 
of cartridge brass is an indispensable munition 
metal, if is, of course, obvious that such a 
situation should never have been allowed to arise, 
and it will naturally be asked why should not all 

2 Smith, “The Deve’opment of the Spelter Industry.” Journal of the 
Institute of Metals,. No. 2. iqi6. 

3 Journal of the Royal Society of Arts, 1916, p. 528. 
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the Broken Hill concentrates have been treated 
in the British Empire. The answer is that they 
could have been, they should have been, and 
perhaps they may yet be. 

The effect of the above situation was felt more 
quickly in Australia than in Great Britain. The 
mines, deprived of the greater part of their market, 
had to curtail production very considerably, and 
it is to their credit that, in order to minimise 
hardships among their labouring population, they 
continued to produce considerably more ore than 
they could for the time being dispose of. It was 
not until the spring of 1915, when the Ministry 
of Munitions was created in this country, and it 
was realised upon what a gigantic scale it would 
be necessary to manufacture cartridges, shells, 
etc., that the extent of the shortage of zinc became 
apparent. Moreover, the zinc famine was not 
confined to Great Britain. France could produce 
nothing like her requirements, Russia and Italy 
still less, Belgium and Serbia none at all. 

With one accord the Allied countries turned 
to the United States of America, the largest pro¬ 
ducer of zinc in the world, and it is no exaggera¬ 
tion, but the simple truth, to say that that country 
saved the situation. Her zinc smelters have been 
very highly paid for their services. For many 
months Great Britain was obliged to pay more 
than 100Z., and sometimes 125Z., a ton for metal 
which normally costs between 22Z. and 25Z, But 
the dominating fact is that no other nation could 
have come to the rescue in the way the United 
States did. In 1913 they produced 320,283 metric 
tons of zinc (2204/6 lb.); they consumed 313,300. 
The balance available for export was thus 6983 
tons. In other words, the American smelters had 
practically no balance available, and had to create 
with the utmost rapidity conditions which would 
enable the very large demands of the Allies to be 
met. Mr. W. R. Ingalls, one of the greatest 
authorities on zinc smelting in the United States, 
estimates 4 that the spelter production in 1915 was 
452,000 English tons, and that for 1916 an out¬ 
put of at least 714,000 tons seems assured. What 
these figures mean can be adequately appreciated 
only by those who know what is involved in the 
expansion of an industry where mining and ore- 
dressing operations, transport and assemblage of 
materials, erection and operation of furnaces, and, 
most difficult of all, the training of the necessary 
labour are concerned. Mr. Ingalls contents him¬ 
self with remarking that “the manner in which 
our spelter production in 1915 was expanded is 
one of the romances of our industry.” 

Canada and Japan have increased their output 
of zinc to a considerable extent, but the augmen¬ 
tation of output in Great Britain and Australia has 
not been large. What is going to be the future of 
the zinc-smelting industry in this country ? This is 
the question which has been exercising the minds 
of those who have the welfare of this industry 
at heart ever since the lamentable and dan¬ 
gerous situation at the outbreak of war was 
revealed. There is no doubt at all that Great 

4 The Engineering and Minins Journal, April i, 1916. 
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Britain can become, and indeed ought to become, 
one of the greatest centres of production of 
spelter in the world. But is she going to, and 
are steps being taken to see that she shall? Cer¬ 
tain considerations appear to bear on this ques¬ 
tion, and an enumeration of them may perhaps 
aid in presenting the situation as it appears to the 
writer. 

(1) No zinc concentrates will be shipped to 
Germany in future. Australian legislation, con¬ 
firmed by the House of Lords, has decided this. 
The Australian mine-owners will therefore have 
to find fresh markets for that proportion of their 
ore which previously went to Germany. 

(2) Germany, in spite of the length of time that 
her own ore deposits have been worked, still has 
large supplies. She has also considerable zinc¬ 
mining interests in China, and. before the war 
shipped zinc concentrates from that country. She 
will not fail to develop her trade in this direction 
after the war, and will continue to be an important 
producer of spelter. 

(3) The United States zinc smelters wall be 
very formidable competitors after the war. They 
have used their large profits wisely in making 
their plants efficient and up-to-date, and in 
accumulating large financial reserves. Their 
present rate of production is sufficient for more 
than 70 per cent, of the world’s peace require¬ 
ments before the war. They wall have consider¬ 
able tonnages of the metal available for export. 
They have very large ore supplies, not only of 
“straight” zinc ores, but of the complex ores in 
which zinc blende is associated with galena and 
other metallic sulphides, and which now consti¬ 
tute an increasingly important source of spelter. 
It is very unlikely, therefore—quite apart from 
the 10 per cent, ad valorem tariff to which zinc 
ores imported into the United States are liable— 
that Australian zinc concentrates will find a 
market in America. 

(4) The Canadian Government is encouraging 
zinc smelting by granting bounties on zinc pro¬ 
duced in Canada from Canadian ores. Australian 
concentrates are, therefore, not likely to enter 
Canada to any great extent. 

(5) The future of the Belgian industry is quite 
uncertain, but it is much to be hoped that it will 
be re-established after the war, and in this case, 
as it will depend largely on imported ores, there 
may be a renewal of the contracts with the 
Broken Hill mine-owners. 

(6) By virtue of the magnitude of its popula¬ 
tion, its transport facilities, markets, and the raw 
materials necessary for zinc smelting—apart from 
the ore itself—Great Britain is the most suitable 
country for the treatment of Broken Hill concen¬ 
trates exported from Australia. The Swansea 
district is one of the most favourably situated 
places in the world for the production of zinc, and 
is the chief seat of the British industry. 

The complete treatment of Broken Hill con¬ 
centrates involves, how'ever, more than the mere 
production of zinc. They are a potential source 
of (1) sulphuric acid, (2) zinc, (3) lead, and (qj 
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silver, and should be worked up to produce all of 
these. This being- so, it does not follow that the 
roasting of the ore for acid should necessarily be 
carried on at the same place as the smelting of 
the roasted material for the metals. Moreover, 
it is just the fact that this ore is a potential 
source of acid which renders it necessary for the 
bulk of the concentrates to be shipped from 
Australia, where the market for acid is limited, to 
a country like Great Britain, with nine times the 
population of Australia, and highly developed 
industries which can absorb the acid. 

Stated broadly, if Great Britain is going to 
produce all the zinc needed for home consumption, 
the output of “ primary ” spelter will have to be 
increased at least fivefold. At present neither 
electrolytic zinc nor electro-thermally distilled 
zinc can compete commercially in this country 
with that obtained by distillation with coal in 
externally fired retorts heated by gas. Unques¬ 
tionably the most difficult part of the problem is 
the training and organisation of the labour re¬ 
quired for this process. Difficult though this is, 
it should be undertaken without delay, for America 
has shown that it can be done, and done rapidly 
when necessary. The establishment in this 
country of a zinc-smelting industry on a scale 
commensurate with its needs is most urgently 
required. There is no reason, if there is a 
proper application of organising ability, technical 
knowledge, perseverance, and resourcefulness— 
such as is now being exhibited on the British 
battle-front—why success should not be achieved. 
It would be an industrial victory of the first mag¬ 
nitude, and it would remove a peril in which this 
country was placed by the outbreak of war, which 
has been all too imperfectly realised, and should 
never be allowed to recur. 

No reference has been made in this article to the 
possibility of assistance to be given by the British 
Government. As already mentioned, the Austra¬ 
lian Government has dealt with the situation 
created there, and the Prime Minister, Mr. Hughes, 
is credited with having a very definite policy as 
to the future of the zinc mining and smelting in¬ 
dustry, a policy in which Australia and Great 
Britain are immediately concerned. Whether 
and to what extent the statements relative to this 
which have appeared in the Press are trustworthy 
and authentic it is impossible to say. Some of 
them have been so inherently improbable that it is 
wisest to suspend judgment until the matter has 
been settled and an authoritative announcement 
made. There is every reason why there should 
be as little delay as possible in reaching a 
decision and acting upon it. 

H. C. H. Carpenter. 


PROF. PIERRE DU HEM. 

T HE precise formulation of the fundamental 
principles of mathematical physics may be 
said to be the outstanding feature of the work 
of Pierre Maurice Marie Duhem, whose sudden 
death at Cabrespine (Aude) on September 14 
was announced in Nature of September 21. 
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Born at Paris on June 10, 1861, Duhem in 
due course graduated in science, and for many 
years past held the chair of theoretical physics 
in the University of Bordeaux, 
j Although for a considerable time a correspond¬ 
ing member of the Academy of Sciences, it was 
not until 1913 that the distinction of full member¬ 
ship was conferred on him 

Unlike most physicists, who take as their 
starting-point the equations of reversible 
dynamics, Duhem commenced with thermo¬ 
dynamics, and his treatise on the Thermo¬ 
dynamic Potential, published in 1886, will 
always remain a classical work of reference on 
the subject. At that time the work of Willard 
Gibbs (1876-8) was beginning to attract atten- 
I tion to the potentialities of thermodynamics in 
relation to chemical theory, and Duhem became 
an early exponent of the new methods. In 1893 
he published his “ Introduction a la Mecanique 
chimique,” which was followed in 1897-9 by a 
much more comprehensive work in four volumes, 
entitled “Traite 'elementaire de mfecanique 
chimique fondee sur la Thermodynamique. ” 

A large portion of this work is in a high 
degree original. We may instance the detailed 
studies of ternary and other mixtures and the 
use of trilinear co-ordinates in this con¬ 
nection as one of the interesting features of 
the work, but perhaps the most remarkable 
sections are those dealing with false equilibria 
and explosions, in which the author abandons 
the limitations of “classical mechanics” and 
invokes the assistance of a retardation analogous 
to friction in explanation of the observed pheno¬ 
mena. About the same time also appeared his 
“ Cours de physique matldmatique,” dealing with 
hydrodynamics, elasticity, and acoustics. 

The more technical applications of Duhem’s 
work on physical chemistry form the basis of his 

I hermodynamique et Chimie, ” which appeared 
a little later, and has been translated into 
English. In 1911 Duhem endeavoured to unite 
thermodynamics and mechanics in a compre¬ 
hensive treatise on energetics covering statics, 
dynamics, hydrodynamics, elasticity,' and physical 
chemistry. In a series of smaller contributions, 
entitled “Recherches sur l’Hydrodynamique, ” 
Duhem gave a detailed discussion of certain 
aspects of the study of fluid motions. 

If the. properties of matter occupied so large 
a place in Duhem’s work, electricity was by no 
means overlooked. A volume of 228 pages, pub¬ 
lished in 1902 (Paris: A. Hermann), is devoted 
to a. critical and historic study of Maxwell’s 
electric theories. About the same time appeared 
the volumes in commemoration of the twenty- 
fifth anniversary of the doctorate of H. A. Lorentz 
(1900I, and the sixtieth birthday of Boltzmann 
(1904). To the former Duhem contributed a 
paper on Helmholtz’s electrodynamic theories 
and the electromagnetic theory of light, while to 
the latter he presented in June, 1903, an 
important contribution on the problem of electric 
stability. 

Historical studies would likewise appear to 
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